Background: Since 2003, the Korean Society of Pathologists (KSP) has been officially providing medical advisory services (MAS). We reviewed the cases submitted to the KSP between 2003 and 2014. Methods: In total, 1,950 cases were submitted, most by private health insurance companies. The main purposes of the consultations were to clarify the initial diagnoses and to assign a proper disease classification code. We comprehensively reviewed 1,803 consultation cases with detailed information. Results: In spite of some fluctuations, the number of submitted cases has been significantly increasing over the 12 study years. The colon and rectum (40.3%), urinary bladder (14.2%), and stomach (6.9%) were the three most common tissues of origin. The most common diagnoses for each of the three tissues of origin were neuroendocrine tumor (50.7%), non-invasive papillary urothelial carcinoma (70.7%), and adenocarcinoma (36.2%). Regardless of the tissue of origin, neuroendocrine tumor of the digestive system was the most common diagnosis (419 of 1,803). Conclusions: In the current study, we found that pathologic consultations associated with private health insurance accounted for a large proportion of the MAS. Coding of the biologic behavior of diseases was the main issue of the consultations. In spite of the effort of the KSP to set proper guidelines for coding and classification of tumors, this review revealed that problems still exist and will continue to be an important issue.
▒ ORIGINAL ARTICLE ▒ Advisory services are widely used in the field of medicine in many countries. Doctors commonly use consultations, especially in surgical pathology practice. In the United States, the Association of Directors of Anatomic and Surgical Pathology has defined various kinds of pathology consultations and devised regulations to control the quality of each type. [1] [2] [3] In Korea, pathologic consultations by doctors have also been performed in daily practice. However, most of these consultations have been conducted informally, without regulations or proper fees. Therefore, Korean pathologists agreed with the necessity for an official pathology advisory service system and organized the Medical Advisory Committee (MAC) as a subdivision of the Korean Society of Pathologists (KSP) in 2003. The MAC has been officially providing various kinds of advisory services, focusing on diagnostic pathology, since 2003. They have restrained the extent of users and contexts of pathologic consultations and have established detailed regulations. According to these regulations, certain individuals or institutions can use the consultation services: health and medical institutions run by government agencies such as the Ministry of Health and Welfare or community health centers; investigative authorities such as departments of prosecution or police departments; judicial offices; the Korean Medical Association; private insurance companies; specific institutions or individuals who are allowed to use the services of the KSP; and the members of the KSP.
The contents of consultations are defined by the third provision of the regulations of the medical advisory services (MAS): classification and evaluation of the grade of malignant or premalignant lesion; confirmation of a pathologic diagnosis, including review of slides or pathologic reports; pathologic review of controversial cases among pathologists or clinicians; consultation about rare diseases; and other medical questions allowed by the MAC.
The consultation process is quite simple (Fig. 1) . After a client requests a pathologic consultation with the KSP, the advisory manager who is appointed by the MAC reviews the contents of the consultation. Then, he or she designates a specific pathologist as a consultant, considering his or her experience and subspecialty in pathologic fields. The appointed pathologist must have more than 10 years of experience as a surgical pathologist of the specific subspecialty. There must be no conflicts of interest between the consultant and client. After reviewing the consult-ed case, the assigned pathologist should report the result to the advisory manager within 2 weeks. Then, the advisory manager informs the clients of the result.
In this review, we discuss the medical advisory service system of Korea provided by the KSP and comprehensively review the consultation cases from 2003 to 2014.
MATERIALS AND METHODS
The consultation cases are stored in a web-based medical advisory service system (http://jamoon.pathology.or.kr) that revealed 1,950 cases sent to the MAC from 2003 to 2014 (Fig. 2) . We obtained the following specific information for each case: person who submitted the case, date on which the case was sent, assigned consulting pathologist, tissue of origin for the submitted case, and final diagnosis. After 46 cases with missing data were excluded from the review, 1,904 cases were reviewed and analyzed for this study. This study was approved by the Institutional Review Board of Konkuk University Hospital (KUH1210045).
Although various institutions and individuals were allowed to use the services, all but nine consultations were requested by private health insurance companies or insurance adjustment companies. The other nine cases were submitted by district courts or legal agencies.
The questions asked about the submitted cases were also limited. The major contents of the consultations were the same in most of the cases: "What is the precise pathologic diagnosis of the patient's illness?" and "Which classification code should be given considering the biologic nature and behavior of the illness?" To obtain answers to these questions, the submitters asked that the surgical pathology or cytopathology slides and original pathologic reports be reviewed, and that the consulting pathologist clarify the degree of malignancy using an accurate disease classification code based on the International Classification of Diseases for Oncology (ICD-O) 4 or the Korean Classification of Diseases (KCD). 5 
RESULTS

Number of consultation cases and distribution of tissues of origin
The number of submitted cases between 2003 and 2014 is presented in Fig. 2A . Although there was some fluctuation between 2007 and 2013, the number of submitted cases has been significantly increasing over the 12 study years, from four cases in 2003 to 296 cases in 2014.
We analyzed the tissues of origin of 1,904 cases from 2003 to 2014. The distributions of tissues of origin were slightly different throughout the years ( Fig. 2A , Electronic Supplementary Table S1 ). The three most common tissues of origin from 2003 to 2014 were the colon and rectum (767, 40.3%), the urinary bladder (271, 14.2%), and the stomach (132, 6.9%). Cases with these three tissues of origin comprised more than half of the entire set of submitted cases. The next most common tissues of origin included the breast, ovary, thyroid, and uterus. 
Tissue of origin-specific diagnoses
Among the 1,904 cases, the requests for 22 cases were not for a review of specific slides or pathologic reports. The contents of these consultations were questions about definition, biologic behaviors, or diagnostic methods for specific diseases. In 42 cases, submitters asked for a review of the cytopathologic diagnosis: two provided cervicovaginal smear slides, and 40 provided fineneedle aspiration slides of the thyroid. Thus, we excluded these 64 cases. In 37 of the remaining 1,840 cases, advisors could not provide a conclusive diagnosis because submitters did not provide appropriate information such as adequate pathology slides, slides with sufficient tissue, or complete clinical information. Finally, 1,803 cases were reviewed and classified based on the provided pathologic diagnosis. We analyzed these cases based on tissue of origin ( 
Colon and rectum
The two main diagnoses in this category were "adenocarcinoma" and "neuroendocrine tumor (NET)," accounting for 42.5% (321 of 755) and 50.7% (383 of 755) of cases, respectively. Sixty-eight percent of the adenocarcinoma cases were "adenocarcinoma in situ" (263 of 321). The other 38.0% were early-stage tumors with only mucosal or submucosal invasion. In terms of NET, 78.6% originated from the rectum (302 of 383).
Urinary bladder
The urinary bladder was the second most common tissue of origin. Most of the cases in this category were urothelial carcinoma (from non-invasive papillary urothelial carcinoma to invasive urothelial carcinoma). The single most common entity was "non-invasive papillary urothelial carcinoma, low grade," and it accounted for 70.7% (186 of 263) of the urinary bladder cases. The second-most common (29 of 263, 11.0%) was "papillary urothelial neoplasm with low malignant potential." Of the entire set of consultation cases during the 12 study years, the colon and rectum were the most common tissues of origin, followed by the urinary bladder and stomach. NA, not applicable; ST, soft tissue; CNS, central nervous system.
Stomach
As a single entity, "adenocarcinoma" was the most common diagnosis of the cases in this category (46 of 127, 36.2%). Adenocarcinoma in situ was also a frequent diagnosis (12 of 46, 26.1%), followed by gastrointestinal stromal tumor (GIST) and NET (40 of 127, 31.5% and 15 of 127, 11.8%, respectively). We were able to obtain the risk classification of 37 submitted GISTs based on the National Institutes of Health (NIH) consensus criteria, including tumor size and mitotic activity. 6, 7 Based on these criteria, tumors in the low risk group were the most common (13 of 40, 32.5%).
Major diagnoses from other tissues of origin
Electronic Supplementary Table S2-S21 details the specific diagnoses of the remaining tissues of origin. For breast as the tissue of origin, the diagnoses varied from benign ductal epithelial lesions such as columnar cell change to invasive ductal carcinoma (Electronic Supplementary Table S2 ). As a single entity, phyllodes tumor comprised the largest portion of the category (30 of 100, 30.0%). Among these, borderline phyllodes tumor (19 of 30, 63.3%) based on the WHO classification was the most common diagnosis. 8 Female genital tissues, the ovary and uterus, were also common tissues of origin. In the ovary, surface epithelial neoplasm was the most common lesion (Electronic Supplementary Table S3) . Forty of 95 cases (42.1%) were epithelial tumors, and half of these were borderline tumors. Granulosa cell tumor was also a common neoplasm (33 of 95, 34.7%), with the ovary as the tissue of origin. In cases with the uterus as the tissue of origin, those of the cervix were slightly more common than those of the corpus (43 vs 33). Among cases with the cervix as the tissue of origin, squamous cell carcinoma in situ (14 of 43) and microinvasive squamous cell carcinoma (12 of 43) together accounted for 60.5% of cases. Among cases with the corpus as the tissue of origin, those of smooth muscle neoplasm were the most frequent. In particular, cases of smooth muscle neoplasm of uncertain malignant potential were more commonly submitted than other entities in this category (Electronic Supplementary Table S5 ).
The thyroid was the fifth most common tissue of origin, followed by the ovary. While the main intent of the consultation in cases with other organs as the tissue of origin was confirmation of the original diagnosis or classification of the disease based on classification system, the content of consultation in cases of thyroid origin was questions regarding methods for diagnosing papillary carcinoma. One of the main questions in these cases was whether a pathologist could provide a definite diagnosis of papillary carcinoma with only a fine-needle aspiration cytology (FNAC) specimen. This question was included in the consultation of 34 cases. In 15 of these 34 cases, the consulting pathologists answered that experienced pathologists could confirm the diagnosis of papillary carcinoma without additional histologic confirmation. In the other 19 cases, the consultants replied that additional histologic confirmation was needed to confirm the diagnosis because of the possible discrepancies between the cytology reports and the surgical pathology reports.
In other categories, most of the users provided surgical pathology slides. However, in the thyroid category, 46.0% of the users (40 of 87) provided cytology slides of FNAC specimens. According to the Bethesda system for reporting thyroid cytopathology, 9 31 of 40 cases belonged to category VI (malignant), and all of them were initially diagnosed as "papillary carcinoma." Nine of the 40 cases belonged to category V (suspicious for malignancy), and most of them were initially diagnosed as "suspicious for papillary carcinoma" (Electronic Supplementary Table S4).
Bone, soft tissue, and central nervous system were also common tissues of origin. In these categories, there was no predominant diagnosis, but a variety of rare tumors were submitted to confirm the original diagnosis (Electronic Supplementary Tables S6, S7). Most of the minor categories of tissues of origin such as head and neck, skin, kidney, and gallbladder included several minor diagnoses, without one predominant diagnosis. However, the mediastinum, small intestine, appendix, and pituitary gland had predominant diagnoses. Most of the cases with the mediastinum as the tissue of origin were thymomas (26 of 30, 86.7%), and "pituitary adenoma" was the only diagnosis in cases with the pituitary gland as the tissue of origin (5 of 5, 100%). In the small intestine category, GIST (13 of 24, 54.2%) and NET (9 of 24, 37.5%) comprised most of the diagnoses. All submitted cases with the appendix as the tissue of origin were either NET (7 of 10, 70.0%) or low-grade appendiceal mucinous neoplasm (3 of 10, 30.0%).
Across the entire dataset, regardless of tissue of origin, NET of the digestive system was the most common diagnosis. Four hundred nineteen of 1,803 cases (23.2%) were NETs from various organs. Adenocarcinoma of the digestive system was the next most common diagnosis (20.6%, 372 of 1,803). Non-invasive papillary urothelial carcinoma from the urinary system was also frequently diagnosed, representing the third most frequent diagnosis and accounting for 20.0% (198 of 1,803) of the entire set of cases.
DISCUSSION
In Korea, most surgical pathology consultations are divided into two types. The first type is the so-called institutional pathology consultation or second opinion of pathologic slides. 10 This type of consultation is common in cases where a pathological diagnosis is made at one hospital, and subsequent therapy is provided at another. In such a situation, the pathologists at the new hospital are usually asked to review the original pathologic reports and slides to confirm the diagnosis. Another type of consultation is usually requested by pathologists who encounter difficult cases. In such cases, Korean pathologists consult with other pathologists working in teaching hospitals. This type of consultation is usually termed as an extra-departmental pathology consultation or a personal consultation. 11 The ultimate purpose of these consultations is to improve diagnostic accuracy and provide the best treatment to patients. In general, appropriate consultations are regarded as a helpful step for reducing errors in surgical pathology. 12 This review of the 12-year MAS by the KSP revealed several important facts. First, we discovered the existence of another type of consultation for the accurate classification and coding of diseases for insurance reimbursement. Except for nine cases, all consultation cases in the current study were submitted by private health insurance companies or insurance adjustment companies who were hired by patients or insurance companies. The main purpose of these consultations seemed to be adjustment of insurance payments based on the new disease codes. Several studies have retrospectively reviewed pathologic consultations. However, those studies were examining institutional or personal pathologic consultations with a medical purpose. 10, 11, [13] [14] [15] Most prior studies have focused on the quality of consultations and diagnostic discrepancy between the primary pathologist and consulting pathologist. 10, 11, 14 Thus, this is the first study on pathologic consultation for the purpose of reimbursement of health insurance.
In Korea, all citizens have to acquire mandatory National Health Insurance. The public sector of National Health Insurance covers only part of the entire medical expenditure; therefore, most citizens purchase supplementary private health insurance. The National Statistical Office reported that more than 64% of individuals purchased private health insurance in 2010. As a result of this demand, the private health insurance market is growing rapidly. 16 Conflicts about health insurance payments are also increasing. Both public and private forms of coverage for medical expense reimbursement are based on the disease clas-sification code assigned by clinicians based on the pathologic reports. 17 Therefore, coding of tumors is an important issue in establishing insurance reimbursement. Therefore, pathologic consultation for insurance reimbursement purposes is expected to increase.
Second, certain types of tumors were frequently consulted. Regardless of the tissue of origin, NET of the digestive system was the most common diagnosis (419 of 1,803) . The issue of staging and classification of NET is as yet unsettled. 18 In addition, the staging and classification systems of NET are various and complex. Many doctors still use different guidelines in classifying NETs, which might result in confusion in the clinical setting and coding. Han et al. 17 used an internet-based survey and reported coding discrepancy among endoscopists when diagnosing NETs in the lower gastrointestinal tract. When given the same pathology report of a G1 NET of 1.5 cm size, with submucosal invasion, no lymphovascular invasion, a Ki-67 index less than 1%, and a clear resection margin, 29.2% of endoscopists classified the tumor as malignant (-/3), 61.5% classified it as having uncertain behavior (-/1), and 8.9% classified it as benign (-/0). Our study demonstrates that the disagreement of coding of tumors due to a lack of a unified and clear classification system could eventually affect insurance reimbursement and became a social issue.
Adenocarcinoma in situ of the colon and rectum and non-invasive urothelial carcinoma of the urinary bladder were two of the most common diagnoses in the consulted cases. In addition, the main request was determining the behavior codes of these tumors. In Korea, the KCD is the standard disease coding system and was established after the translation of the ICD by Statistics Korea to allow communication in a common language across clinical settings. 5 The ICD-O is a fundamental classification system for tumors, the coding of which constitutes a dual classification system for both topography (site) and morphology (histology, behavior, and grading of malignancy). The ICD-O was originally developed for cancer registration, but it is also used by healthcare providers for quality control and by researchers for clinical trial recruitment, among other purposes. 19 The revised ICD-O-3 added a last fifth digit that represents the biologic behavior of tumors (Table 2) .
Traditionally, the behavioral nature of tumors is classified as malignant or benign. The two most important characteristics of a malignant tumor are local invasion and distant metastasis. In actual practice, the diagnosis and classification of tumors are not that simple. Neoplasms with uncertain behavior (-/1) or carcinoma in situ (-/2) also exist. Some malignant tumors can evolve from a pre-invasive stage referred to as carcinoma in situ, which means that the cancer cells display the cytologic features of malignancy without invasion of the basement membrane. 20 Adenocarcinoma in situ and non-invasive urothelial carcinoma are such examples. The -/2 (in situ) tumors show more favorable behavior than the -/3 (malignant) tumors. Based on this finding, private health insurances usually only reimburse 10% to 20% of the amount of reimbursement to patients with -/3 (malignant) tumors. However, the underlying concepts of these tumors cannot be easily understood by patients because -/2 (in situ) tumors are also referred to as "cancer" in general. Thus, in this kind of situation, patients should perhaps seek medical or legal advice to ensure that they are reimbursed correctly.
The ICD-O is a useful system for the purposes of an internationally unified principal of disease coding. However, it is difficult to ensure that doctors assign an identical code to the same tumor. This seems to be due to numerous co-existing classification systems and synonyms for the same tumor, and doctors have their own classification preferences. Physicians also have their own viewpoints on the prognosis and biologic behavior of tumors based on experiences, and research, but these viewpoints could be changed. New forms of tumors and new opinions about tumor behavior are continuously being proposed. Because the ICD-O-3 was created for the statistical analysis of tumor prevalence and death rates, it cannot satisfy all the various viewpoints of doctors. Sometimes it makes doctors confused when they give a code to the disease and causes coding discrepancies.
These coding discrepancies between doctors might give rise to conflicts between patients and health insurance providers. Even with the same condition, patients can receive different payments from insurance providers depending upon the code chosen by the clinician or that of the pathologist reporting the diagnosis. Many patients and private health insurance providers recognize the possibility of discrepancies and therefore use advisory services such as the KSP or individual pathologists to obtain a more profitable diagnosis or classification code. We expect that this kind of situation will increase as the private health in- Malignant, metastatic or secondary site /9
Malignant, uncertain primary or secondary site surance market expands. Through this review of 12 years of MAS provided by the KSP, we have recognized that consultations associated with reimbursement of private health insurance account for a large proportion of pathologic advisory services, and that the coding of tumors is an important issue in Korean society. In particular, the complex coding systems and coding discrepancies among clinicians and/or pathologists are problems that need to be solved. The best solution is to establish a better tumor classification and coding system that is able to reflect the biologic nature of tumors and is easily understood by non-experts.
In order to accomplish this, pathologists must play a role, because the classification of tumors should be based on cytopathologic characteristics that best reflect the biologic nature of tumors. Korean pathologists have been actively working toward this goal. In collaboration with the National Cancer Center, the KSP has participated in the confirmation of diagnostic terms; standardization of diagnostic formats; and clarification and assessment of multiple primaries, primary sites, ICD-O codes, and education of pathologists. 21 Several study groups of the KSP have proposed behavior codes for several tumors with controversies regarding classification and coding. [21] [22] [23] Thanks to these efforts, there were only a few discrepancies in coding of the same tumor among different subspecialty pathologists in this review (data not shown). However, a small proportion of coding discrepancies existed in certain tumors such as NET and granulosa cell tumor of the ovary. These cases were mostly diagnosed and consulted before the unified guidelines were proposed by the KSP. We therefore presume that the effort of the KSP in proposing and presenting a simplified and unified classification and coding system is having a positive effect. Nevertheless, this review of the MAS of the KSP reveals that there are still problems with the classification and coding systems for neoplasms, and that they will continue to be important issues. Therefore, we should persist in our efforts to focus attention on and further improve these areas.
Electronic Supplementary Material
Supplementary materials are available at Journal of Pathology and Translational Medicine (http://jpatholtm.org).
Conflicts of Interest
No potential conflict of interest relevant to this article was reported.
